REC'D 1 0 AUG 200^f 



WIPO 



PCT 




PCT/SG2004/000226 



REGISTRY OF PATENTS 
SINGAPORE 



This is to certify that the annexed is a true copy of following application as filed 
with the Registry. 



Date of Filing 



05 AUG 2003 



.^)plication Number 



200305400-4 



Applicant(s) / 
Proprietor(s) of Patent 

Title of Invention 




THE EXPANDED METAL GROUP PTE LTD 



SECURITY MESH PANEL 




Sandra Lynn Merinda (Ms) 
Assistant Registrar 
far REGISTRAR OF PATENTS 
SINGAPORE 

02 Aug 2004 



PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE I7.1<a) OR<b) 



c 
c 

-t 



I CLLCUI UML KKUKfcKTY OFFICE OF SINGAPORE 



I Form Index 

: 09-Sep-2003 00:00:00 
formal 

atlon : Confidential 
}dgement Date : 05nAug-2003 
amarks : 
BcefptNo : 65855 




eneral Indexes 

3ur Reference : BL/GLUAAB/30037043 
tie of invention : SECURITY MESH PANEL 

jmber of Applicants 
jmber of applicants : 1 

2talls of Applicant 

ame : THE EXPANDED METAL GROUP PTE LTD 

Jdress : 3 TUAS DRIVE 1 SINGAPORE 638670 

Me : NA 

.>untfy : SG 

ate of incorporation : 

Ji^ntry of incorporation : SG 

ate of residency : 

j^ntry of residency : 

^ars^ppn of Priority 
^iijintry or Country Designated : 
e>number : 
ing date : 

/enter 

IQlicants are inventors : No 
inpiS is or will be furnished : Yes . 

aiming an earlier filing date under 

t,^on : 

itent application number : 
ing date : . 
;)5;eeding under : 

tr^,on which earlier application was amended : 

0or\ 14 4 c Requirements 
invention has been displayed at an intemational exhibition : No 

K^on 114 Requirements 

^invention relates to and or used a microorganism deposited for the purposes of 

^psup3. In accordance with section 114 with depository authority under the Budapest Treaty 

gcklist (A) The application consiste of the following number of sheets 
jquest ; 0 

sbriptibn without Claims : 10 
|;cription with Claims : 4 
awings : 3 
a6?»ct: 1 

Nilipumber of sheete (B) The application as fried Is accompanied by : 18 

fpy documents : No 

enlorship stetement : 

spslation of Priority Documente : No 

^mational Exhibition Certificate : No 

If. 

tails of Agent 

ffe : MS GILLIAN LEE 

KHATTAR WONG & PARTNERS 

!ir^ss for Service in Singapore 

rbk or House No : 80 

/el No: 25 

it'NoorPO Box: 01 

jet Name : RAFFLES PLACE 

mpg name : UOB PLAZA .1 

stal Code : 048624 

;|ntSiFomi 26 is or will be furnished 
f^nte Form 26 is or will be furnished : 

ijted : 03-Aug-2004 




Security Mash Panel 



gjpld of t V'** Invention 

r-oiates to a security panel, for 



forming the security panel 
Rack around 



' 4.««., = nv formed from straight 

>^=.T-riers are conventionally rormeu 

''T:„ Ued «etal tape havin, bar., .or»e<. at 

sections of elong ^^^^ 
spaed interval, along the tape. „„„ 
.raOitional barbed «lre, .Mcb """'f j^ ^.^^ 
,5 braided -ires with regularly apaced ' 

— e::r:::i^ertbT:te::iin.tending Pla„ar 
:arre;a:r::3uc.ra,or.ire iadiaoiosed in CS 



4,509^726. 



20 



25 



30 



« i, .no. to .or„ »etai tape 

<«<-o a security mesh panel xn oraer to f ^ ^ 

into a secui.xL.y - -harrier formed 

.Hich 13 both Stronger and »ore aecure than • barrr 

c+-Y-ands of metal tape. 
p„ely «ith elongate parallel stranda 

seoority nesh is disclosed m patent 

„hich — / -t:raa:T:tn".r^^^^ — 

rac:r::: ::lUt ra.or .ire,. .sh l, then 

riveted or welded at the junctions. 

other types o. ""--^ rt.r:: "j::: ::: 
: .°i rrire si.iar to » 1,1,0.33 m that 



- 2 - 



individual strands of razor wire are joined together by 
welding or riveting to form a security mesh panel. 

A number of problems have been noted with such security mesh 
5 panels. First, a large number of individual strands of razor 
wire have to be formed and aligned relative to one another 
prior to fixing the strands together. In a production 
environment, this requires specially designed machinery both 
to manipulate and join the stands. Second, although in 

10 principle it is possible to make a weld or rivet as strong as 
the surrounding material, in practice each join is a 
potential source of weakness. For example, a weld may not 
have been formed in the optimum manner. Both welds and rivets 
are a potential source of corrosion, either from the use of 

15 differing types of metals in the same structure, or from 
damage done to a galvanized protective finish on the original 
razor wire. 

One solution to the latter problem is to form the razor wire 
20 from stainless steel, but this is a prohibitively expensive 
material to use in many applications, particularly perimeter 
fencing formed from the security mesh panels. 

It is an object of the present invention to provide a 
25 security mesh panel that deals with these issues. 

Summary of the Invention 

According to the invention, there is provided security panel, 
30 comprising an expanded metal mesh, the mesh having apertures 
therethrough bounded by a plurality of sides, at least one of 
said apertures having at least one side to which is affixed a 
separate barbed structure, the barbed structure having at 
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least one barb extending in a plane of the panel in towards 
another side of said aperture. 

Because the security panel is formed from an expanded mesh, 
there is no need for welds or rivets at mesh nodes. The panel 
therefore has an inherent strength and durability beyond that 
which may be achieved with a security panel formed from 
individual lengths of razor wire. Furthermore, there is no 
need for there to be any welds or other joins between the 
barbed structures and the mesh at the mesh nodes. Such joins 
can be made entirely away from the mesh nodes. Therefore, the 
formation and performance of these joins cannot adversely 
affect the strength of the mesh at the nodes. Because any 
stresses on a security panel will tend to be concentrated at 
15 one or more of the mesh nodes, the overall strength of the 
security panel can readily be improved as compared with a 
security panel having joins between individual pieces of 
razor wire. 

20 Preferably, the barbed structures are affixed to all sides of 
said at least one aperture. This helps to provide the maximum 
number of the barbs projecting into each aperture of the 
security panel, thereby improving the security of the panel. 
Furthermore,- for the same reason the barbed structure may 

25 have a plurality of said barbs extending in the plane of the 
panel in towards another side of said aperture. 

In one preferred embodiment of the invention, the barbed 
structure includes a plurality of barbed points grouped in 
30 threes, a first and a second one of said barbed points 
extending in opposite directions parallel with the 
corresponding side of said aperture, and the third one of 
said barbed points extending transversely away from the 
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corresponding side of said aperture. 

In general, each side of an aperture is formed from an 
elongate strip of metal, and each of the strips of metal is 
joined integrally to adjacent strips of metal at mesh nodes. 
In a preferred embodiment, the barbed structure is then 
affixed to just one corresponding strip of metal. So that the 
fixing of the barbed structure does not adversely affect the 
strength of the mesh nodes, the barbed structure is 
preferably affixed to this one corresponding strip of metal 
at one or more points lying between the mesh nodes. 
Similarly, the barbed structure preferably lies entirely 
between mesh nodes. 

The invention further provides a security fence. Comprising 
at least two upright fence supports, and a security panel, 
said security panel being supported by said fence supports, 
wherein the security panel is according to the invention. 



Also according to the invention, there is provided a method 
of forming a security panel, comprising the steps of: making 
a plurality of non-intersecting cuts in a sheet of metal; 
expanding the cut sheet to form an expanded metal mesh, the 
mesh having apertures therethrough bounded by a plurality of 
25 sides; forming one or more barbed structures in metal 
separate from the expanded metal mesh, the or each barbed 
structure having at least one extending barb; and affixing at 
least one of said barbed structures to a side of at least one 
of said apertures so that at least one barb extends in a 
plane of the panel in towards another side of said aperture. 

The method may also comprise the step of affixing the or each 
barbed structure between a pair of nodes of the metal mesh. 
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One way of affixing the barbed structure to the metal mesh is 
to form the barbed structure with at least one extending tab, 
and then wrap the or each tab around portions of the metal 
mesh bounding the aperture in order to affix the barbed 
structure to said side of said aperture . 

Additionally or alternatively, the barbed structure may be 
affixed to the metal mesh by welding the barbed structure to 
the metal mesh at one or more points between nodes of the 
metal mesh. 

Brief Description of the Drawings 

The invention will now be further described, by way of 
example only, and with reference to the accompanying 
drawings, in which: 

Figure 1 is a plan view of one side of a security mesh 
panel according to the invention; 

Figure 2 is an enlarged plan view of part of the 
opposite side of the security mesh panel of Figure 1; 

Figure 3 is a cross-section view through the security 
mesh panel, taken along line IIl-lii of Figure 2; and 



Figure 4 is a view of a security fence, comprising 
upright fence supports that support the security panel 
30 of Figures 1 to 3. 
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Detailed Description 

Figure 1 shows a plan view of one side of a security mesh 
panel 1. The security panel 1 is formed from a planar 
5 expanded metal mesh 2 to which individual elongate metal 
barbed structures 4 have been permanently affixed, for 
example by spot welding. The expanded mesh 2 is itself formed 
in a conventional manner from a metal sheet, for example 3 mm 
thick mild steel, galvanized steel or even stainless steel, 
10 through which a series of parallel non-overlapping slits have 
been punched. After the slits have been formed, a pair of 
opposite edges of the sheet is pulled apart to expand the 
sheet and form the mesh 2. If the expanded metal sheet 
requires corrosion protection, then it may be galvanized. 

15 

Reference is now made also to Figures 2 and 3, which show 
respectively an enlarged plan view of a side of the security 
mesh 2 opposite to that shown in Figure 1, and a cross 
section view through the security mesh. The mesh 2 consists 

20 of a series of adjacent strips of metal 6, which in this 
example are essentially straight sections. Each straight 
section 6 is bounded by mesh nodes 8 at which each straight 
section merges integrally with adjacent straight sections 6. 
Each mesh node 8 is therefore joined to four adjacent 

25 straight sections 6 in an X-pattern, except at an edge 10 of 
the mesh where each mesh node 8 is joined to two adjacent 
straight sections 6 in a V-pattern. 

The metal mesh 2 therefore presents a number of diamond 
30 shaped apertures 9, each of which is bounded by four adjacent 
sides 11. 



Each barbed structure 4 lies entirely between a pair of mesh 
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nodes 8, which are at opposite ends of a mesh straight 
section 6. In the present example, there are three such 
barbed structures between 4 each mesh node 8. There may, 
however, be one, two, four or any convenient number of such 
5 barbed structures 4 between the nodes 8. 

The barbed structures 4 are all punched from sheet metal, 
preferably galvanized steel or stainless steel and then 
folded along a central axis to form a square U-shaped channel 
12 that extends the full length of each barbed structure 4. 
As can be seen from Figure 3, each straight section 6 has a 
square cross-section. The cross section may, however, 
alternatively be rectangular. The cross-section of the 
straight section has a complementary shape with the U-shaped 
15 channel so that each barbed structure 4 is seated securely on 
a corresponding straight section 6. Each straight section 6 
is therefore seated in the channel 12 when the barbed 
structure 4 is affixed to the corresponding straight section 
6. 

20 

Each barbed structure 4 is formed with at least one, and 
preferably two or three barbs 14 along opposite sides of the 
barbed structure. Here, the barbs 14 are multi-pointed. The 
number and spacing of the barbs 14 will depend on the 

25 relative sizes of the barbs 14 and aperture 9. The barbs 14 
each have a pair of barbed points 15, 16 that extend parallel 
with the length of the U-shaped channel 12 and at a distance 
from the straight section 6. A third intermediate barbed 
point 17 extends transversely away from the channel 12 and 

30 straight section 6. Each of the barbed points 15, 16, 17 is 
triangular' in plan view and extends in the plane of the 
security mesh 2 towards another side 11 of the aperture 9. 
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When the barbed structures 4 are being assembled with the 
metal mesh 2, the con5>limentary square shapes of each 
straight section 6 and corresponding barbed structure 4 .help 
to align the barbed structure 6 with the plane of the metal 
mesh 2. This greatly simplifies the manufacturing process, as 
it is not necessary to hold each barbed structure 4 in place 
prior to permanent affixing of the barbed structure 4 to the 
corresponding straight section 6. 



In order to make each barbed point 15, 16, 17 as sharp as 
possible, the barbed structure 4 is preferably stamped from 
relatively thin sheet metal, for example between 0. 3 mm and 
0.5 mm thick. The barbs 14 should, however, be difficult to 
bend back by hand, and in order to reinforce each barb 14 
15 against such bending, each barb 14 has a corresponding base 
portion 18 that extends in the plane of the mesh panel 2 
laterally away from the channel 12. Each barb 14 has a 
central waist 20 from which the three barbed points 15, 16, 
17 project and from which the base portion 18 flares outwards 
20 towards the channel 12. This arrangement of base portion 18 
and waist 20 therefore permits each barb 14 to be spaced at a 
sufficient distance from the straight section 6 to provide 
enhanced security, while at the same time diminishing the 
distance between the waist 20 and the barbed points 15, 16, 
25 17 in order to reduce the amount of leverage that may be 
applied in an attempt to bend back a barbed point 15, 16, 17. 

The outwardly flared shape of the base portion 18 also makes 
the pair of parallel barbed points 15, 16 more exposed, thus 
30 increasing the deterrent effectiveness of these barbed points 
15, 16. For this reason, each base portion 18 is distinct 
from base portions of any adjacent barbs 14. 
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The effectiveness of each barb 14 is also enhanced if there 
is a longitudinal spacing between adjacent parallel barbed 
points 15, 16 at least as great as the lateral spacing of 
each of these points from the central channel 12. Therefore, 
5 it is particularly preferred that' each base portion 18 is 
separated by a gap 22 from adjacent base portions 18 . 

Furthermore, this arrangement permits the barbed structure 4 
to have one or more tabs 24 which wrap around the 
10 corresponding straight section 6 to which the barbed 
structure 4 is affixed. In the illustrated embodiment, there 
is a pair of such tabs 24 spaced along the length of the 
corresponding strip of metal 6 and which extend from opposite 
sides 25, 26 of the channel 12. The tabs 24 enhance the join 
between the barbed structure 4 and the corresponding straight 
section 6, and may be wrapped around the straight section 6 
prior to welding in order to ensure that each straight 
section 6 is held securely in place prior to permanent 
affixing of the barbed structure 4 to the straight section 6. 



15 



20 



The tabs 24 . may be used to hold the barbed structures 4 to 
the corresponding straight section 6 prior to welding of the 
barbed structure to the straight section. In an alternative 
embodiment, not illustrated in the drawings, the barbed 
25 structures 4 have no tabs, but are crimped to the 
corresponding straight section 6, the crimping being 
sufficient to hold the barbed structure in place prior to 
permanent fixing, for example by welding. 



30 



The security panel 1 described above may be used in various 
applications where a panel-type security barrier is needed. 
The security panel 1 may form only a portion of a security 
barrier, for example a security strip atop a wall or fence. 
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or may form all or substantially all of a security barrier. 
An example of the latter application is illustrated in Figure 
4, which shows a security fence 30 con^rising at least two 
upright fence supports 32, which may be secured in the ground 
34, with the security panel 1 being supported by the fence 
supports 32. Because of the solid interconnection between the 
strips of metal 6 at integral mesh nodes 8, such a security 
fence 30 is very strong compared with mesh structures in 
which initially separate strips have been subsequently 
secured together by welding or riveting. 



In summary, there a nximber of advantages to forming the 
security panel 1 from an expanded metal mesh 2 to which a 
number of separate barbed structures 4 are affixed. First of 
15 all, the fixing of the barbed structures 4 and the mesh 2 
does not adversely affect the strength of the mesh. Corrosion 
of a metal mesh 2 is a particular problem at mesh nodes, and 
because each mesh node 8 in the expanded metal mesh 2 is not 
subject to subsequent welding, riveting or the like, each 
mesh node 8 will tend to be less susceptible to corrosion. 
The security panel 1 of the invention therefore does not need 
to be formed in expensive materials such as stainless steel 
in order to form a durable security barrier. 

25 The particular form of barbed structure 4 and mesh straight 
section 6 described above also provides significant 
advantages, both in terms of the assembly of the structure 
and the ultimate deterrent value of the security mesh 
structure. 



The invention therefbre provides an economical and convenient 
security panel that may be used in a range of different 
security applications. 
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A security panel (1), comprising an expanded metal mesh 
(2), the mesh having apertures (9) therethrough bounded by a 
plurality of sides (11), at least one of said apertures (9) 
having at least one side (11) to which is affixed a separate 
barbed structure (4), the barbed structure having at least 
one barb (14) extending in a plane of the panel (1) in 
towards another side (11) of said aperture (9) . 

2. A security panel (1) as claimed in Claim 1, in which 
said barbed structures (4) are affixed to all sides (11) of 
said at least one aperture (9) . < 

15 3. A security panel (1) as claimed in Claim 1 or Claim 2, 
in which the barbed structure (4) has a plurality of said 
barbs (14) extending in the plane of the panel (1) in towards 
another side (11) of said aperture (9) . 

20 4.> A security panel (1) as claimed in any preceding claim, 
in which the barbed structure (4) includes a plurality of 
barbed points (15,16,17) grouped in threes, a first (15) and 
a second one (16) of said barbed points extending in opposite 
directions parallel with the corresponding side (11) of said 
aperture (9), and the third one (17) of said barbed points 
extending transversely away from the corresponding side (11) 
of said aperture (9) . 



25 



30 



5. A security panel (1) as claimed in any preceding claim, 
in which said at least one barb (14) has a plurality of 
barbed points (15,16,17), each of said barbed points 
extending towards another side (11) of said aperture (9) . 
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A security panel (1) as claimed In any preceding claim, 
in Which each side (11) of an aperture (9) is formed from an 
elongate strip of metal (6), each of said strips of metal 
being joined integrally to adjacent strips of metal (6) at 
mesh nodes (8), the barbed structure (4) being affixed to 
just one corresponding strip of metal (6) . 

7. A security panel (1) as claimed in Claim 6, in which the 
barbed structure (4) is affixed to said one corresponding 
strip Of metal (6) at one or more points lying between said 
mesh nodes (8) . 



8. A security panel (1) as claimed in Claim 6 or Claim 7, 
in which the barbed structure (4) lies entirely between mesh 

15 nodes (8) . 

9. A security panel (1) as claimed in any of Claims 6 to 8, 
in which the barbed structure (4) has a channel (12) with a 
complimentary shape to the corresponding strip of metal (6) 

20 to which the barbed structure (4) is affixed, the strip of 
metal (6) being seated in the channel (12) when the barbed 
structure (4) is affixed to the corresponding strip of metal 



25 10. A security panel (1) as claimed in Claim 9, in which the 
or each barb (14) has a corresponding base portion (18) that 
extends laterally away from said channel (12) in the plane of 
the panel (1) . 

30 11. A security panel (1) as claimed in Claim 10, in which 
the barbed structure (4) has at least one pair of said barbs 
(14) spaced along the length of the corresponding strip of 
metal (6) and extending in the plane of the panel (1) i„ 
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towards another side (11) of the same aperture (9), each one 
of said pair of barbs (14) having a base portion (18) that is 
distinct from base portions (18) of any adjacent barbs (14) . 

5 12. A security panel (1) as claimed in any of Claims 6 to 
11, in which the barbed structure (4) has one or more tabs 
(24) which wrap around the corresponding strip of metal (6) • 

13. A security panel (1) as claimed in Claim 12, when 
10 appendant from Claim 10, in which said tab(s) (24) is/are 

provided between base portions (18) of an adjacent pair of 
barbs (14) . 

14. A security panel (1) as claimed in Claim 12 or Claim 13, 
15 in which the barbed structure (4) has at least one pair of 

said barbs (14) spaced along the length of the corresponding 
strip of metal (6), and at least one of said tabs (24) is 
positioned between said adjacent pair of barbs (14) . 

20 15. A security fence, comprising at least two upright fence 
supports (32), and a security panel (1), said security panel 
being supported by said fence supports (32), wherein the 
security panel (1) is as claimed in any preceding claim, 

25 16. A method of forming a security panel (1), comprising the 
steps of: making a plurality of non-intersecting cuts in a 
sheet of metal; expanding the cut sheet to form an expanded 
metal mesh (2), the mesh having apertures (9) therethrough 
bounded by a plurality of sides (11); forming one or more 

30 barbed structures (4) in metal separate from the expanded 
metal mesh (2), the or each barbed structure (4) having at 
least one extending barb (14); and affixing at least one of 
said barbed structures (4) to a side (11) of at least one of 
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said apertures (9) so that at least one barb (14) extends in 
a plane of the panel (1) in towards another side (11) of said 
aperture (9) . 

5 17. A method of forming a security panel (1) as claimed in 
Claim 16, in which the method comprises the step of affixing 
the or each barbed structure (4) between a pair of nodes (8) 
of the metal mesh (2) . 

10 18. A method of forming a security panel (1) as claimed in 
Claim 16 or Claim 11, in which the method comprises the steps 
of forming the barbed structure (4) with at least one 
extending tab (24)^ and then wrapping the or each tab (24) 
around portions of the metal mesh (2) bounding the aperture 

15 (9) in order to affix the barbed structure (4) to said side 
(11) of said aperture (9) . 

19. A method of forming a security panel (1) as claimed in 
any of Claims 16 to 18, in which the method comprises the 
20 step of welding the barbed structure (4) to the metal mesh 

(2) at one or more points between nodes (8) of the metal mesh 

(2) . 



25 
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Abstract 

Securi'by Mesh Panel 

5 The present invention relates to a security panel (1)/ for 
example for use in a security barrier, and to a, method of 
forming the security panel. The security panel (1), comprises 
an expanded metal mesh (2), the mesh having apertures (9) 
therethrough bounded by a plurality of sides (11)/ at least 
10 one of said apertures (9) having at least one side (11) to 
which is affixed a separate barbed structure (4), the barbed 
structure having at least one barb (14) extending in a plane 
of the panel (1) in towards another side (11) of said 
aperture (9) . 

15 



Figure 2 
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